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Olin Wilmington 2005 Induction Logging and MP Sampling Executive Summary 

Executive Summary 

The 51 Eames Street property in Wilmington, Massachusetts (the Property) is a former 

chemical manufacturing facility that has been owned and operated by various companies 

since the early 1950s. Historical releases at the Property have caused it, and portions of the 

surrounding area affected by those releases (the Site), to be listed by the Massachusetts 

Department of Environmental Protection as a Tier 1A Disposal Site. Olin Corporation (Olin), 

the current owner of the Property, is responsible for response actions at the Site under the 

provisions of the Massachusetts Contingency Plan. 

This report summarizes the 2005 annual induction-logging and biennial multilevel 

piezometer sampling events, which are part of the ongoing, comprehensive groundwater-

monitoring program that Olin conducts for the Site. The primary aim of the induction-

logging/multilevel piezometer sampling is to track the extent and thickness of the dense 

aqueous-phase liquid (DAPL) that resides on and near the Property, and to monitor other 

areas within the Western Bedrock Valley for any changes in the distribution of Site-related 

constituents that may not be apparent from routine water-quality sampling and chemical 

analyses. 

Induction logging has been performed 10 times in selected monitoring wells at the Site. Data 

from older logging events are discussed in previous Phase II documents. In this report, new 

induction-logging data for each well logged in 2005 are presented together with the 

previously collected data to facilitate the detection of temporal changes. 

The Site multilevel piezometers were monitored concurrently with the 2005 induction-

logging field work. Field parameters were measured on all ports of the four multilevel 

piezometers at the Site and laboratory analyses were conducted on selected ports during the 

May 2005 sampling event. The results of those measurements are reported herein. The 

multilevel piezometer data are used to corroborate the interpretations of inductance logs from 

nearby wells, as well as to monitor the vertical distribution of Site-related constituents in the 

on- and near-Property DAPL pools. 
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Induction-logging results in this report are presented according to general location within the 

Site: 1) On-Property Containment Area, 2) Off-Property DAPL Area (Upper and Lower 

DAPL pools), and 3) Western Bedrock Valley. A total of 14 wells were logged within these 

areas in 2005. 

Comparison of the previous and most recent induction-logging and multilevel piezometer 

sampling results lead to the following conclusions: 

• On-Property Containment Area – No substantial changes were observed between 

2004 and 2005 in the diffuse-zone thickness or top-of-DAPL elevation within the 

containment structure. The top of the diffuse zone within the containment structure 

remains approximately 15 to 20 feet below the bottom of the equalization window. 

Field measurements and analytical results for MP-1 in 2005 were also generally 

consistent with prior observations at that location. 

• Off-Property DAPL Area – Variability in the induction-log profile of monitoring well 

GW-42D and in the solute concentrations observed in MP-2 persisted in 2005. 

Meanwhile, induction logs for the other wells in the Upper and Lower DAPL pools 

and data from MP-3 and MP-4 were generally consistent with those of previous years. 

Thus, while most of the Off-Property DAPL Area is exhibiting quasi-static 

conditions, the DAPL and diffuse zone in the vicinity of GW-42D in the Upper 

DAPL Pool continue to show signs of some perturbation and/or fluctuating hydraulic 

stress. 

• Western Bedrock Valley – The induction logs from wells GW-87D, GW-64D, and 

GW-103BR show relatively minor changes in shallow conductivities. These changes 

may be related to the cessation of pumping in the Town of Wilmington supply wells. 

Two wells (GW-83D and GW-84D/M) in the Western Bedrock Valley were not 

logged in 2005 due to repeated instrument failure at the end of the field program. 

Results of field parameter measurements and laboratory analysis of the multilevel 

piezometers in 2005 support the general stability of the DAPL plume indicated by induction 

logging. The one case where induction logging suggests fluctuations in the DAPL/diffuse 

boundary (i.e., GW-42D) is also supported by the most recent data at MP-2. 
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Current estimates of the top-of-DAPL elevations are essentially unchanged from the last 

assessment, with the exception of the noted fluctuation at the location of GW-42D/MP-2.
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1 Introduction 

The 51 Eames Street property in Wilmington, Massachusetts (the Property) is a former 

chemical manufacturing facility that has been owned and operated by various companies 

since the early 1950s. Historical releases at the Property have caused it, and portions of the 

surrounding area affected by those releases (the Site), to be listed by the Massachusetts 

Department of Environmental Protection (MADEP) as a Tier 1A Disposal Site (Release 

Tracking No. 3-0471). Olin Corporation (Olin), the current owner of the Property, is 

responsible for response actions at the Site under the provisions of the Massachusetts 

Contingency Plan, 310 CMR 40.0000. 

As a result of historical waste disposal practices, a dense aqueous-phase liquid (DAPL) 

plume has formed and has migrated approximately 2000 feet from the Property along the 

top-of-bedrock toward the Western Bedrock Valley (WBV) and Maple Meadow Brook 

Aquifer (Smith 1997). The DAPL has a total dissolved solids concentration 

>100,000 mg/L due to high concentrations of aluminum, ammonia, chloride, chromium, 

iron, sodium, and sulfate. It is further characterized by a low pH (<4), a high specific 

conductivity (>20,600 µmhos/cm), and a specific gravity of at least 1.025 g/cm3 

(Geomega 1999a). 

This report summarizes the 2005 annual induction-logging and biennial multilevel 

piezometer sampling events, which are part of the ongoing, comprehensive groundwater 

monitoring program that Olin conducts for the Site. The primary aim of the induction-

logging/multilevel piezometer sampling program is to track the extent and thickness of 

the DAPL that resides on and near the Property, and to monitor other areas within the 

Western Bedrock Valley for any changes in the distribution of Site-related constituents 

that may not be apparent from routine water-quality sampling and chemical analyses. The 

data collected each year are used to identify potential changes in water quality since the 

previous assessment and to extend the time-series of observations, which provides a 

reliable, long-term view of DAPL/diffuse conditions across the Site. 
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1.1 Multilevel Piezometer Sampling  

The 2005 multilevel piezometer sampling event consisted of field-parameter 

measurements from all ports that produced sufficient water for the measurements and 

laboratory analyses from selected ports.1 The biennial laboratory analyses2 are used to 

assess groundwater chemistry within and overlying the DAPL plume. Locations of the 

four multilevel piezometers are shown on Figure 1. Laboratory analytical reports, data 

validation memoranda, and chain-of-custody forms are attached as Appendix A. 

Multilevel piezometer MP-1 was initially installed to monitor conditions in the on-

Property portion of the Upper DAPL Pool (Smith 1997). As a result of containment wall 

construction during Property remediation in 2000-2001 (GEI 2000, 2001), MP-1 now 

provides information on the vertical profile of groundwater chemistry within the on-

Property containment structure. MP-2 and MP-3 monitor vertical distributions of 

groundwater chemistry in the Upper and Lower DAPL pools, respectively. MP-4 

provides information on the solute flux across the Main Street bedrock saddle (e.g., 

Geomega 2001). 

1.2 Induction Logging 

Induction logging is performed by lowering a small probe down the casing of monitoring 

wells. The probe generates an electrical current from a transmitter coil located near the 

top of the probe, and induces an electric eddy current in the formation adjacent to the 

wells. The induced current produces a secondary electromagnetic field that is detected by 

a receiver coil located near the bottom of the probe. The intensity of the secondary field 

is a function of the electrical conductivity of the formation (in particular, pore fluid 

conductance) and any artifacts induced by the well casing. Because DAPL comprises 

high concentrations of dissolved constituents, it is much more conductive than ambient 

groundwater and produces a strong induction-log response. 

The induction log response depends not only on pore fluid conductance, but also on the 

physical properties of the matrix. Data from multilevel piezometer/induction-logging well 
                                                 
1 Data from previous multilevel piezometer sampling events are reported in Smith (1997) and Geomega 
(1999a, 2002a, 2002b, 2003, 2004). 
2 Analytical analyses are performed on multilevel piezometers only every other year. 
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pairs demonstrates that, for fluids with similar conductivities, the induction log response 

can vary substantially at different locations due to lithological effects. For example, the 

log response corresponding to a groundwater specific conductance of 20,600 µmho/cm 

varied from 140 to 570 mS/m during the 1998 multilevel piezometer sampling event, 

with higher values associated with higher permeability lithologies (Geomega 1999b). 

Hence, the top-of-DAPL interpretation of the induction log data must consider the local 

lithology. 

To account for lithologic effects, the well construction logs were previously reviewed for 

descriptions of the subsurface materials encountered during drilling (Geomega 2002a). 

The descriptions were interpreted to provide a gross discrimination between lower and 

higher permeability zones. For example, the description of a lithology as “hard sand” was 

interpreted as having a lower permeability than a material described as “gravels and 

cobbles.” Glacial till, encountered in some wells, was assumed to have a lower 

permeability than the overlying sand and gravel materials. 

Downhole induction logging has been performed 10 times in selected monitoring wells at 

the Site (Table 1 and Figure 1). For each well logged in 2005, both historical and recent 

logging data are presented together to facilitate the detection of potential changes over 

time.3 

 

                                                 
3 Data from previous logging events are reported and discussed in Smith (1997) and Geomega (1998, 
1999b, 2000, 2002a, 2002b, 2003, 2004). 
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2 Multilevel Piezometer Sampling 

Field parameters were measured in May 2005 at all productive ports of MP-1, MP-2, 

MP-3, and MP-4, and selected ports of those multilevel piezometers were sampled for 

laboratory analyses. 

2.1 Sampling Protocol 

Samples were obtained from the multilevel piezometers by connecting a peristaltic pump 

to the tubing from each labeled sampling port. The groundwater from each port was 

pumped to a flow-through cell until the field parameters (pH, specific conductance, 

temperature, Eh, dissolved oxygen) stabilized. The values were then recorded in the field 

notebook (Table 2). Analytical samples were collected for laboratory analysis in 

laboratory-supplied containers with appropriate preservatives, refrigerated or stored on 

ice in coolers, and submitted to the laboratory under appropriate chain of custody. 

Appendix A contains the laboratory results and data validation memoranda for all 

analytical data collected during the sampling event. 

2.2 2005 Results 

Results of the 2005 field measurements from the multilevel piezometers are consistent 

with previous years’ data, generally showing an increase in concentration with depth into 

the diffuse and DAPL zones. Using a specific conductance (SC) criterion of 

20,600 μmhos/cm as an indicator of the DAPL limit,4 DAPL was first detected in Port #3 

at MP-1 (Table 2a), in Port #4 at MP-2 (Table 2b), and in Port #4 at MP-3 (Table 2c); it 

was also present in all lower ports at those locations. DAPL was detected at MP-4 in one 

deep port (#5), which is connected to a localized bedrock fracture zone (Table 2d). The 

measured SC at all other MP-4 ports (including some that are connected to other bedrock 

fracture zones) indicated sub-DAPL conditions at those locations. 

The current SC measurements from 2005 where compared to those made in 2003 and 

2004 to assess potential changes in the DAPL/diffuse boundary over the past two years. 
                                                 
4 Geomega (1999a) distinguished between DAPL and diffuse waters primarily on the basis of specific 
gravity, but it was also shown that there is a strong correlation (r = 0.94) between specific gravity and 
specific conductance in Site groundwater. Using that correlation, a specific gravity of 1.025 (the lower 
bound for DAPL) corresponds to a specific conductance value of 20,600 μmhos/cm. 
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At MP-1, very little change in SC was observed between 2003, 2004, and 2005 

(Figure 2). Meanwhile, a substantial change was observed in 2004 at MP-2 between the 

depths of 17 and 27 feet below ground surface (ft bgs), but the 2005 data were consistent 

in this interval with the 2003 data (Figure 3). The 2003 through 2005 SC measurements 

at MP-3 were similar each year, although in 2005 slightly higher SC values were 

measured between 45 and 51 ft bgs, as well as in the two deepest ports (Figure 4). At 

MP-4, the highest SC value occurred at a depth of 110 ft bgs in a bedrock fracture zone in 

both 2004 and 2005 (Figure 5). Interestingly, the deepest two or three ports in each of the 

multilevel piezometers show slightly increasing SC values from 2003 through 2005. 

In general, the laboratory results for the multilevel piezometer ports sampled in 2005 

(Table 3) were also consistent with data collected in 2003 (cf. Geomega 2003, Table 3). 

The only notable exceptions were increases in 2005 in chloride and sulfate concentrations 

in MP-3 Port #4, and in ammonia concentrations in the deepest ports of MP-1, MP-2, and 

MP-3. Table 4 lists historical multilevel piezometer data for key Site parameters and 

shows the vertical distribution of DAPL and diffuse zones at the time of each sampling 

event.
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3 Induction Logging 

For discussion purposes, the induction-logging results are considered on the basis of 

general location within the Site: 1) the On-Property Containment Area, 2) the Off-

Property DAPL Area (Upper and Lower DAPL pools), and 3) the Western Bedrock 

Valley. A total of 14 wells were logged within these areas in 2005 (Table 1). Changes in 

the number of logged wells have occurred over the period of historical record because 

some of the original wells were destroyed by construction activities during the 2000-2001 

Property remediation/redevelopment, while others have become unusable for the purpose 

of induction logging for other reasons. Additionally, some of the wells logged in 2000 

were supplemental to the annual program. 

Extra care has been taken since 2001 to accurately record the initial depths of the logs for 

each well. Because this was not a routine practice in the earlier monitoring events, it was 

necessary to modify the depth data from those events to align the earlier logs with the 

more recent ones (Geomega 2000a). The correction allows direct comparison of all the 

logs, thereby facilitating the identification of temporal trends. 

3.1 On-Property Containment Area 

Monitoring well GW-35D is the only remaining on-Property monitoring well in the 

induction-logging program because the other on-Property wells (GW-22D, GW-27D, 

GW-36, and GW-38D) were destroyed during Property remediation/redevelopment 

activities. GW-35D is located within the containment structure (slurry wall), hence 

providing data on the response of DAPL to containment. 

The data from GW-35D show a consistent decay in the peak conductance at depth from 

1997 through 2000, little change in the peak conductance between 2000 and 2003, and 

then further declines in 2004 and 2005 (Figure 6). Also, the 2001 to 2003 logs show a 

slight increase in conductance at shallower depths (i.e., approximately 25 to 33 ft bgs in 

the diffuse zone), which appears to have stabilized in 2004 and 2005. The region of 

increased diffuse-zone conductance remains approximately 20 feet below the level of the 

equalization window. 
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3.2 Off-Property DAPL Area 

The off-Property DAPL is naturally divided into two pools that are separated by an 

intervening bedrock saddle (Figure 1). The Upper DAPL Pool is monitored by wells 

GW-42D and GW-43D, and GW-69D,5 where the top-of-DAPL elevation has typically 

been measured at ~60 feet MSL6 and the deepest part of the bedrock is at ~40 feet MSL. 

The Lower DAPL Pool is monitored by wells GW-44D, GW-45D, GW-59D, and 

GW-70D, where the top-of-DAPL elevation has consistently been ~40 feet MSL and the 

deepest area of the bedrock is ~20 feet MSL. Hence, the maximum thickness of DAPL in 

both pools is about 20 feet. 

3.2.1 Upper DAPL Pool 

Variability in the induction-log profile of monitoring well GW-42D persisted in 2005, 

particularly in the diffuse zone at depths between ~17 to 23 ft bgs (Figure 7). In 2005, the 

conductivities observed in this depth range were among the lowest recorded. The peak 

historical conductances measured in this depth range are comparable to the values 

observed in the deeper DAPL. This result has been attributed to the higher permeability 

of the medium-grained sand at shallower depths in that area, which produces a stronger 

log response than the lower permeability material at depth, when the fluctuating 

DAPL/diffuse interface moves diffuse-zone solutes into the higher permeability sand 

layer (Geomega 1999b). 

The observed variability in the induction-log profile at GW-42D, which is corroborated 

by data from MP-2 (Section 2.2), is indicative of some perturbation and/or fluctuating 

hydraulic stress to that specific area. Previously suggested possible causes for the 

perturbation (Geomega 2000, 2002a, 2002b) include: 

1. variations in pumping at the Sanmina supply wells, 

                                                 
5 Although not located in the DAPL, well GW-69D is included in this discussion because of its close 
proximity to the Off-Property DAPL Area. 
6 All elevations are referenced to mean sea level (MSL), National Geodetic Vertical Datum of 1929. 
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2. seasonal changes in the groundwater flow regime as the groundwater divide 

between the Aberjona and Ipswich watersheds fluctuates across the location of 

GW-42D/MP-2 (Figure 1), and 

3. temporary disruption of the local groundwater system as a result of nearby 

Property remediation activities and installation of the containment wall in 2000-

2001. 

It is currently unclear which, if any, of these possibilities is contributing to the fluctuating 

DAPL/diffuse interface in the vicinity of GW-42D/MP-2, or whether there is some other 

explanation for the observed behavior at that particular location. In any case, the 

magnitude of the perturbation(s) appears to be remaining stationary and only affecting 

conditions locally at GW-42D/MP-2. 

Prior to 2003, induction-logging results from GW-43D (also in the Upper DAPL Pool) 

showed a consistent decline in conductance over time (Figure 8). Data from the 2003 log, 

however, showed a slight increase in conductance, approaching the level observed in 

2000. In 2004, the peak conductivity was low, but that result was thought to be unreliable 

because of an instrument calibration error. However, the data from 2005 are very similar 

to those from 2004, and no calibration issue was noticed in the 2005 measurements. 

The induction logs from GW-69D (Figure 9), located in the diffuse zone adjacent to the 

Upper DAPL Pool, have been relatively stable in the deepest, highest conductivity zone 

(40 to 45 ft bgs). However, the shallower, lower conductivity transition zone 

(30 to 40 ft bgs) has shown a consistent decline in induction-log conductance through 

2002, with a slight perturbation in the diffuse zone observed in 2003. The 2004 log was 

similar to the earlier logs, and the 2005 log shows a continuing decrease in diffuse-zone 

thickness at this location. 

3.2.2 Lower DAPL Pool 

Induction logs for wells GW-44D (Figure 10) and GW-45D (Figure 11) were generally 

consistent with those of previous years. Similarly, induction logs from GW-59D 

P:\Olin\Inductance Logs\2005 Logs\Report\2005 IL-MP report_final.doc 8 



Olin Wilmington 2005 Induction Logging and MP Sampling Induction Logging 

(Figure 12) and GW-70D (Figure 13), located near the Main Street bedrock saddle, 

continue to remain stable. 

3.3 Western Bedrock Valley 

Two diffuse-zone wells immediately downgradient of the Main Street bedrock saddle, 

GW-58D (Figure 14) and GW-62BR (Figure 15), remain stable at depth. However, in 

GW-62BR the conductance above bedrock declined in 2005 relative to previous data. 

Despite several attempts, wells GW-83D and GW-84D/M7 were not logged in 2005 due 

to repeated instrument failure; however, logs from these wells in previous years were 

relatively stable over their six- to eight-year periods of record. The 2005 log from well 

GW-85D (Figure 16) is consistent with previous logs, indicating that conditions have 

remained stable at that location. The 2005 log response from GW-87D is consistent with 

previous logs at depth, but the new data indicate decreasing conductivity at depths 

≤80 ft bgs (Figure 17). Likewise, the 2005 data from GW-64D (Figure 18) indicate 

decreasing conductivity in the shallow zone. The log from GW-103BR (Figure 19) shows 

a slight increase in conductivity in the shallowest zone (≤20 ft bgs), but is otherwise 

consistent with previous logs at depth. These relatively minor changes at shallow 

elevations in wells in close proximity to Town of Wilmington supply wells may be 

related to the cessation of pumping of those supply wells.

                                                 
7 Well GW-84D has not been logged since 2000 due to an obstruction that prevents the logging tool from 
being lowered more than five feet into the casing, so it has been replaced in the induction-logging network 
by GW-84M (the next deepest well in that cluster). Although too shallow to monitor conditions at the base 
of the aquifer, well GW-84M still provides useful information with regard to potential changes in shallow 
groundwater quality, which could ultimately affect surface water conditions in Maple Meadow Brook. 
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4 Top-of-DAPL Elevations 

Top-of-DAPL elevations at the multilevel piezometers were identified as the midpoints 

between adjacent ports spanning the DAPL/sub-DAPL transition.8 Top-of-DAPL 

elevations on the inductance logs were picked using the depths to inflection points on the 

logs, after accounting for the lithology at each location.9 

The estimated top-of-DAPL elevations in 2005 from both multilevel piezometers and 

induction logs are shown on Figure 1, together with an interpretation of the current lateral 

extent of DAPL. With the exception of continuing fluctuations in the top-of-DAPL 

elevation at GW-42D/MP-2, the DAPL/diffuse interface in both the Upper and Lower 

DAPL pools appears to have remained stable over the past year. 

                                                 
8Transition based upon an SC criterion of 20,600 μmhos/cm, as discussed in Section 2.2. 
9 Lithological effects were discussed in Section 1.2. 
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5 Conclusions 

Comparison of the previous and most recent induction-logging and multilevel piezometer 

sampling results lead to the following conclusions: 

• On-Property Containment Area – No substantial changes were observed between 

2004 and 2005 in the diffuse-zone thickness or top-of-DAPL elevation within the 

containment structure. The top of the diffuse zone within the containment 

structure remains approximately 15 to 20 feet below the bottom of the 

equalization window. Field measurements and analytical results for MP-1 in 2005 

were also generally consistent with prior observations at that location. 

• Off-Property DAPL Area – Variability in the induction-log profile of monitoring 

well GW-42D and in the solute concentrations observed in MP-2 persisted in 

2005. Meanwhile, induction logs for the other wells in the Upper and Lower 

DAPL pools and data from MP-3 and MP-4 were generally consistent with those 

of previous years. Thus, while most of the Off-Property DAPL Area is exhibiting 

quasi-static conditions, the DAPL and diffuse zone in the vicinity of GW-42D in 

the Upper DAPL Pool continue to show signs of some perturbation and/or 

fluctuating hydraulic stress. 

• Western Bedrock Valley – The induction logs from wells GW-87D, GW-64D, and 

GW-103BR show relatively minor changes in shallow conductivities. These 

changes may be related to the cessation of pumping in the Town of Wilmington 

supply wells. Two wells (GW-83D and GW-84D/M) in the Western Bedrock 

Valley were not logged in 2005 due to repeated instrument failure at the end of 

the field program. 

Results of field parameter measurements and laboratory analysis of the multilevel 

piezometers in 2005 support the general stability of the DAPL plume indicated by 

induction logging. The one case where induction logging suggests fluctuations in the 

DAPL/diffuse boundary (i.e., GW-42D) is also supported by the most recent data at 

MP-2. 

P:\Olin\Inductance Logs\2005 Logs\Report\2005 IL-MP report_final.doc 11 



Olin Wilmington 2005 Induction Logging and MP Sampling Conclusions 

Current estimates of the top-of-DAPL elevations are essentially unchanged from the last 

assessment, with the exception of the noted fluctuation at GW-42D/MP-2.
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Well 1992 1997 1998 1999 2000 2001 2002 2003 2004 2005
GW-22D X X
GW-27D X X X X
GW-29D X X
GW-30DR X X
GW-34D X X
GW-35D X X X X X X X X X
GW-36D X X X X X
GW-37D X X
GW-38D X X X X
GW-42D X X X X X X X X X X
GW-43D X X X X X X X X X X
GW-44D X X X X X X X X X X
GW-45D X X X X X X X X X X
GW-50D X X
GW-55D X X
GW-58D X X X X X X X X X X
GW-59D X X X X X X X X X X
GW-61BR X
GW-62BR X X X X X X X
GW-62D X X
GW-64D X X X X X X X
GW-67D X X
GW-68BR X
GW-69D X X X X X X X X X X
GW-70D X X X X X X X X X X
GW-71D X
GW-82D X X
GW-83D X X X X X X X X
GW-84M/D X X X X X X
GW-85D X X X X X X X X
GW-86D X
GW-87D X X X X X X
GW-103BR X X X X X X X
GW-103D X X

Table 1. Induction logging years and wells.
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MP-1 
Port

Depth 
(feet bgs)

Elevation 
(feet MSL)

Temp 
(oC)

Specific Conductance 
(μS/cm)

Dissolved Oxygen 
(mg/L)

pH    
(S.U.)

Eh        
(mV)

18 5 79.9 12.35 2342 0.60 6.97 151.6
17 7.5 77.4 11.90 2393 0.53 7.14 131.8
16 10 74.9 11.88 2333 0.48 6.66 -88.4
14 14 70.9 11.87 869 0.36 7.12 -50.9
13 15.5 69.4 12.00 846 0.41 7.08 -17.6
12 17 67.9 12.71 894 0.49 7.03 -67.1
11 18.5 66.4 12.21 914 0.43 6.98 -83.6
10 20 64.9 12.36 921 0.40 6.92 -92.5
8 23 61.9 12.77 1047 0.41 6.65 18.2
7 24.5 60.4 13.53 2251 0.37 6.16 -83.2
6 26 58.9 13.50 6392 0.36 5.50 -0.1
5 27.5 57.4 12.72 7554 0.43 4.61 115.2
4 30 54.9 12.57 13257 0.38 3.65 248.8
3 32.5 52.4 12.49 49059 0.44 3.56 203.5
2 35 49.9 12.54 70978 0.37 3.64 154.2
1 37.5 47.4 12.53 82042 0.41 3.65 177.2

Notes:
bgs = below ground surface
MSL = referenced to mean sea level, National Geodetic Vertical Datum of 1929
Eh = Oxidation-Reduction Potential (ORP)

Table 2a. Multilevel piezometer field data (MP-1), May 2005.
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MP-2 
Port

Depth 
(feet bgs)

Elevation 
(feet MSL)

Temp 
(oC)

Specific Conductance 
(μS/cm)

Dissolved Oxygen 
(mg/L)

pH    
(S.U.)

Eh       
(mV)

17 5.5 78.64 10.81 937 0.52 5.93 -11.9

16 8 76.14 11.31 344 0.58 5.55 -15.4

15 10.5 73.64 9.89 340 0.38 5.47 -23.7

14 12 72.14 10.14 341 0.36 5.51 -36.2

13 13.5 70.64 10.52 208 0.39 5.43 -24.2

12 15 69.14 10.89 208 0.42 5.16 12.5
11 17.5 66.64 11.38 178 0.42 4.97 38.7
10 20 64.14 11.45 1732 0.4 5.10 100.2
9 22.5 61.64 11.73 74.33 0.43 4.21 242.6
8 24 60.14 11.56 6454 0.4 4.24 250.5
7 25.5 58.64 11.35 7380 0.27 4.21 254.6
6 27 57.14 11.59 18333 0.35 3.99 257.5
4 30 54.14 11.42 43631 0.28 3.73 239.2
3 32.5 51.64 11.34 65532 0.63 3.60 264.1
2 35 49.14 11.32 78925 0.36 3.44 293.0
1 37.5 46.64 11.34 84925 0.29 3.5 256.1

Notes:
bgs = below ground surface
MSL = referenced to mean sea level, National Geodetic Vertical Datum of 1929
Eh = Oxidation-Reduction Potential (ORP)

Table 2b. Multilevel piezometer field data (MP-2), May 2005.
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MP-3 
Port

Depth 
(feet bgs)

Elevation 
(feet MSL)

Temp 
(oC)

Specific Conductance 
(μS/cm)

Dissolved Oxygen 
(mg/L)

pH    
(S.U.)

Eh       
(mV)

21 13.5 77 7.86 85 0.88 5.51 99.5

20 15 75.5 8.37 138 0.68 6.22 77.0

19 16.5 74 9.21 705 0.83 5.42 27.7

18 18 72.5 7.96 275 0.57 5.61 -15.4

17 21.5 69 7.97 258 0.54 5.54 -23.0

16 25 65.5 8.80 645 0.72 5.35 -116.0
15 28.5 62 8.67 656 0.44 5.45 -59.6
13 34.5 56 8.45 664 0.68 5.48 -81.2
11 37.5 53 8.82 656 0.62 5.46 -104.3
9 40.5 50 8.96 687 0.60 5.41 -77.6
8 42 48.5 9.16 817 0.96 5.52 33.9
7 43.5 47 9.19 1075 0.74 5.33 66.0
6 45 45.5 9.25 13798 0.60 4.13 201.8
5 47.5 43 9.94 17518 0.46 3.96 187.2
4 51 39.5 10.66 21555 0.37 3.77 201.2
3 55.5 35 10.75 36504 0.36 3.34 330.0
2 60 30.5 10.55 52287 0.41 3.66 194.6
1 65.5 25 11.09 62537 0.44 3.69 189.9

Notes:
bgs = below ground surface
MSL = referenced to mean sea level, National Geodetic Vertical Datum of 1929
Eh = Oxidation-Reduction Potential (ORP)

Table 2c. Multilevel piezometer field data (MP-3), May 2005.
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MP-4 
Port

Depth 
(feet bgs)

Elevation 
(feet MSL)

Temp 
(oC)

Specific Conductance 
(μS/cm)

Dissolved Oxygen 
(mg/L)

pH    
(S.U.)

Eh       
(mV)

14 24 72 11.56 1830 1.08 5.31 160.6

13 39 57 11.86 1658 0.93 5.67 -29.1

12 50 46 12.45 1310 0.61 5.95 -168.3

11 55 41 12.25 1477 0.63 5.87 -137.3

10 60 36 11.88 14469 0.46 4.19 156.1

5 110 -14 13.65 29874 1.16 4.65 120.0
3 143 -47 12.05 14866 0.51 6.28 -107.9
2 155 -59 11.81 14464 0.46 6.08 -97.3
1 166 -70 12.15 15540 1.04 6.19 -85.5

Notes:
bgs = below ground surface
MSL = referenced to mean sea level, National Geodetic Vertical Datum of 1929
Eh = Oxidation-Reduction Potential (ORP)

Table 2d. Multilevel piezometer field data (MP-4), May 2005.
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MP-1 
Port

Magnesium 
(mg/l)

Sodium 
(mg/l)

Chloride 
(mg/l)

Sulfate 
(mg/l)

Ammonia 
Nitrogen as N 

(mg/l)
Calcium 

(mg/l)
Specific 
Gravity

17 < 0.01 < 0.1 11 100 29 2600 4.8 < 0.5 0.76 < 0.2 610 1.00
8 0.015 < 0.05 4.4 98 58 480 2.9 0.34 46 0.11 140 1.00
7 0.024 < 0.05 16 220 110 380 1.3 < 0.01 160 < 0.1 260 1.00
6 0.037 0.42 74 450 50 550 0.14 < 0.01 520 0.3 410 1.01
5 0.47 1.7 100 560 490 3900 0.21 < 0.01 590 9.3 430 1.01

5 dup 0.5 1.7 100 570 210 300 0.2 < 0.01 560 9.6 440 1.00
4 14 2.6 270 1300 110 790 2 < 0.01 1100 140 450 1.01
1 2100 3300 1700 20000 590 4700 3.1 < 0.5 9700 2100 600 1.11

Aluminum 
(mg/l)

Table 3a. Multilevel piezometer chemistry (MP-1), May 2005. 

Chromium 
(mg/l)

Iron 
(mg/l)

Nitrate 
Nitrogen as N 

(mg/l)

Nitrite 
Nitrogen as N 

(mg/l)
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MP-2 
Port

Magnesium 
(mg/l)

Sodium 
(mg/l)

Chloride 
(mg/l)

Sulfate 
(mg/l)

Ammonia 
Nitrogen as N 

(mg/l)
Calcium 

(mg/l)
Specific 
Gravity

15 0.023 2.1 1.2 48 87 22 < 0.05 < 0.01 2.4 0.26 11 1.00
11 0.041 1.2 0.94 19 34 34 < 0.05 < 0.01 1.2 0.14 7.5 1.00
10 0.23 10 6.7 140 260 790 < 0.05 < 0.01 75 0.47 24 1.00
9 7.3 87 49 810 720 3300 < 0.05 < 0.01 4900 34 130 1.01
6 68 320 160 2500 2300 9000 < 0.05 < 0.01 1600 250 320 1.02
4 600 820 610 7700 2700 12000 2 < 0.1 3900 1100 480 1.05
1 3000 2200 1300 21000 4300 20000 4.1 < 0.5 12000 2200 2200 1.11

Aluminum 
(mg/l)

Table 3b. Multilevel piezometer chemistry (MP-2), May 2005. 

Chromium 
(mg/l)

Iron 
(mg/l)

Nitrate 
Nitrogen as N 

(mg/l)

Nitrite 
Nitrogen as N 

(mg/l)
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MP-3 
Port

Magnesium 
(mg/l)

Sodium 
(mg/l)

Chloride 
(mg/l)

Sulfate 
(mg/l)

Ammonia 
Nitrogen as N 

(mg/l)
Calcium 

(mg/l)
Specific 
Gravity

19 < 0.005 < 0.05 6.3 100 210 78 2.4 < 0.01 16 < 0.1 33 1.00
13 < 0.005 < 0.05 6.1 100 210 48 0.49 < 0.01 2.6 < 0.1 38 1.00
7 < 0.005 < 0.05 6.7 120 250 210 1.7 < 0.01 50 0.13 32 1.00
5 11 9.8 210 1800 430 1900 5.4 < 0.01 1600 230 290 1.00
4 34 10 320 2600 24000 83000 9.1 < 0.01 180 370 440 1.02
3 220 150 620 5700 540 5600 15 < 0.02 3200 1100 510 1.03
1 960 2200 1000 13000 3200 4500 12 < 0.1 5200 1700 580 1.06

Table 3c. Multilevel piezometer chemistry (MP-3), May 2005. 

Chromium 
(mg/l)

Iron 
(mg/l)

Nitrite 
Nitrogen as N 

(mg/l)
Aluminum 

(mg/l)

Nitrate 
Nitrogen as N 

(mg/l)
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MP-4 
Port

Magnesium 
(mg/l)

Sodium 
(mg/l)

Chloride 
(mg/l)

Sulfate 
(mg/l)

Ammonia 
Nitrogen as N 

(mg/l)
Calcium 

(mg/l)
Specific 
Gravity

13 < 0.005 8.3 8.2 280 570 44 1.3 0.024 3.5 < 0.1 49 1.00
13 dup < 0.005 7.1 8.2 290 130 41 1.5 0.016 3.3 < 0.1 48 1.00

10 11 220 160 1600 930 3700 0.12 0.079 9.8 110 370 1.01
5 5.2 2400 610 4600 1300 4100 0.4 < 0.01 15 26 470 1.02
3 16 410 380 1600 720 1200 0.46 < 0.01 6.8 < 0.2 490 1.01
2 16 320 380 1500 1500 2500 0.33 < 0.01 5.1 < 0.2 480 1.00

Table 3d. Multilevel piezometer chemistry (MP-4), May 2005.

Chromium 
(mg/l)

Iron 
(mg/l)

Nitrite 
Nitrogen as N 

(mg/l)
Aluminum 

(mg/l)

Nitrate 
Nitrogen as N 

(mg/l)
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Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

MP-1 18 5 79.9 4/17/96 47 5.4 2.6 84 1200
MP-1 18 5 79.9 5/22/96 21 4 1.5 72 1400 6.64 2,360
MP-1 18 5 79.9 8/10/98 2.08 <5 0.54 64.4 1510 6.41 2,190
MP-1 18 5 79.9 5/13/01 8.44 2550
MP-1 18 5 79.9 4/10/02 6.60 1777
MP-1 18 5 79.9 3/25/03 6.621 2340
MP-1 18 5 79.9 4/19/04 7.490 2910
MP-1 18 5 79.9 5/3/05 6.97 2342
MP-1 17 7.5 77.4 4/17/96 35 1.2 1.3 4.9 1300
MP-1 17 7.5 77.4 5/22/96 17 4.1 0.98 66 1400 6.53 2,290
MP-1 17 7.5 77.4 5/13/01 34 1 32 130 920 7.52 2510
MP-1 17 7.5 77.4 3/25/03 15.7 5.29 8.61 63.4 1210 6.946 2260
MP-1 17 7.5 77.4 4/19/04 7.488 2740
MP-1 17 7.5 77.4 5/3/05 29 11 0.76 100 2600 7.14 2393
MP-1 16 10 74.9 4/17/96 42 22 8.2 220 1500
MP-1 16 10 74.9 5/22/96 26 15 6.7 180 1400 6.82 2,690
MP-1 16 10 74.9 8/10/98 2.08 6 1.52 78.2 1410 6.57 2,130
MP-1 16 10 74.9 5/13/01 6.94 1731
MP-1 16 10 74.9 3/25/03 6.75 1732
MP-1 16 10 74.9 4/19/04 7.186 2050
MP-1 16 10 74.9 5/3/05 6.66 2333
MP-1 14 14 70.9 4/18/96 68 16 50 200 820
MP-1 14 14 70.9 5/22/96 52 13 32 190 590 7.21 1,760
MP-1 14 14 70.9 5/13/01 7.38 665
MP-1 14 14 70.9 3/25/03 7.127 1168
MP-1 14 14 70.9 4/19/04 7.374 1002
MP-1 14 14 70.9 5/3/05 7.12 869

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)
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Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-1 13 15.5 69.4 4/18/96 32 7.3 43 72 360
MP-1 13 15.5 69.4 5/22/96 28 6.5 36 68 320 7.63 1,082
MP-1 13 15.5 69.4 8/10/98 7.29 <5 19 21.8 258 7.03 768
MP-1 13 15.5 69.4 5/13/01 7.32 759
MP-1 13 15.5 69.4 3/25/03 7.124 1095
MP-1 13 15.5 69.4 4/19/04 7.390 985
MP-1 13 15.5 69.4 5/3/05 7.08 846
MP-1 12 17 67.9 4/18/96 30 4.9 34 55 180
MP-1 12 17 67.9 5/22/96 22 3.9 36 46 280 7.62 955
MP-1 12 17 67.9 5/13/01 7.43 822
MP-1 12 17 67.9 3/25/03 6.786 1095
MP-1 12 17 67.9 4/19/04 7.329 990
MP-1 12 17 67.9 5/3/05 7.03 894
MP-1 11 18.5 66.4 4/18/96 25 3.9 31 35 170
MP-1 11 18.5 66.4 5/22/96 21 3.7 31 34 240 7.58 899
MP-1 11 18.5 66.4 8/10/98 8.33 <5 17.2 17.9 247 6.99 740
MP-1 11 18.5 66.4 5/13/01 7.38 820
MP-1 11 18.5 66.4 3/25/03 6.974 1123
MP-1 11 18.5 66.4 4/19/04 7.248 1001
MP-1 11 18.5 66.4 5/3/05 6.98 914
MP-1 10 20 64.9 4/18/96 27 4.4 33 42 140
MP-1 10 20 64.9 5/22/96 21 3.6 32 39 240 7.56 910
MP-1 10 20 64.9 8/10/98 7.29 <5 16.3 18.4 196 6.66 765
MP-1 10 20 64.9 5/13/01 7.45 724
MP-1 10 20 64.9 4/10/02 6.94 994
MP-1 10 20 64.9 3/25/03 237 30.5 229 285 2110 6.983 1125
MP-1 10 20 64.9 4/19/04 7.091 1047
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Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-1 10 20 64.9 5/3/05 6.92 921
MP-1 8 23 61.9 4/18/96 42 4.4 30 49 330
MP-1 8 23 61.9 5/23/96 28 3.9 29 49 230 7.36 843
MP-1 8 23 61.9 8/10/98 10.4 <5 20.6 22.9 208 6.49 800
MP-1 8 23 61.9 5/13/01 43 2.1 31 52 200 7.09 888
MP-1 8 23 61.9 3/25/03 6.82 1170
MP-1 8 23 61.9 4/19/04 6.963 1071
MP-1 8 23 61.9 5/3/05 58 4.4 46 98 480 6.65 1047
MP-1 7 24.5 60.4 5/23/96 27 3.6 27 33 370 7.25 1,122
MP-1 7 24.5 60.4 8/10/98 8.33 <5 27.4 22.6 517 6.65 1,016
MP-1 7 24.5 60.4 5/13/01 23 2.9 20 32 70 6.73 845
MP-1 7 24.5 60.4 4/10/02 6.62 1133
MP-1 7 24.5 60.4 3/25/03 77.3 4.62 79.8 106 684 6.541 1750
MP-1 7 24.5 60.4 4/19/04 6.705 2050
MP-1 7 24.5 60.4 5/3/05 110 16 160 220 380 6.16 2251
MP-1 6 26 58.9 5/23/96 55 9.6 64 85 720 6.05 1,849
MP-1 6 26 58.9 8/10/98 44.8 8.04 83.6 54 930 5.08 2,045
MP-1 6 26 58.9 5/13/01 37 6.3 2 50 680 5.25 1470
MP-1 6 26 58.9 3/25/03 256 32.5 253 298 1760 5.321 4310
MP-1 6 26 58.9 4/19/04 5.238 7230
MP-1 6 26 58.9 5/3/05 50 74 520 450 550 5.50 6392
MP-1 5 27.5 57.4 4/18/96 900 96 220 830 5300
MP-1 5 27.5 57.4 5/23/96 8300 150 620 800 4800 3.96 9,900
MP-1 5 27.5 57.4 8/10/98 232 32.1 189 148 2600 4.50 4,135
MP-1 5 27.5 57.4 5/13/01 260 20 7.8 160 2000 4.29 3220
MP-1 5 27.5 57.4 4/10/02 3.47 5830
MP-1 5 27.5 57.4 3/25/03 564 77.2 577 624 3510 3.966 8120
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Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-1 5 27.5 57.4 4/19/04 4.481 9060
MP-1 5 27.5 57.4 5/3/05 490 100 590 560 3900 4.61 7554
MP-1 5 (dup) 27.5 57.4 5/3/05 210 100 560 570 300 4.61 7554
MP-1 4 30 54.9 4/18/96 6400 900 6.3 9300 42000
MP-1 4 30 54.9 5/23/96 3900 1100 850 8900 31000 3.46 45,300
MP-1 4 30 54.9 8/11/98 3100 610 1830 3400 20000 3.43 21,750
MP-1 4 30 54.9 5/13/01 2700 400 1440 2300 9800 3.85 18600
MP-1 4 30 54.9 4/10/02 3.17 18290
MP-1 4 30 54.9 3/25/03 2040 324 721 1840 9950 3.657 16570
MP-1 4 30 54.9 4/19/04 3.941 14720
MP-1 4 30 54.9 5/3/05 110 270 1100 1300 790 3.65 13257
MP-1 4 30 54.9 5/3/05 3.65 13257
MP-1 3 32.5 52.4 5/23/96 14000 1200 170 16000 59000 3.68 70,200
MP-1 3 (dup) 32.5 52.4 5/23/96 13000 1200 370 15000 59000 3.68 70200
MP-1 3 32.5 65 8/11/98 11500 1000 5210 12000 32600 3.94 45,050
MP-1 3 32.5 52.4 5/13/01 3.92 50800
MP-1 3 32.5 52.4 3/25/03 7960 1310 6.52 2200 44400 3.69 52500
MP-1 3 32.5 52.4 4/19/04 3.795 48200
MP-1 3 32.5 52.4 5/3/05 3.56 49059
MP-1 2 35 49.9 4/18/96 13000 1200 5.9 19000 64000
MP-1 2 35 49.9 5/23/96 69000 1400 230 19000 72000 3.65 70,900
MP-1 2 35 49.9 8/11/98 14400 1200 5940 15000 36800 3.79 50,650
MP-1 2 35 49.9 5/13/01 4.01 64200
MP-1 2 35 49.9 4/19/04 3.872 66400
MP-1 2 35 49.9 5/3/05 3.64 70978
MP-1 1 37.5 47.4 4/18/96 17000 1500 7.1 25000 74000
MP-1 1 37.5 47.4 5/23/96 91000 1800 170 23000 73000 3.76 90,200
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-1 1 37.5 47.4 8/11/98 18300 1600 6830 20000 42700 3.75 53,900
MP-1 1 37.5 47.4 5/13/01 28800 1500 156 24000 89000 4.01 74000
MP-1 1 37.5 47.4 3/25/03 1470 1930 4.54 24600 7490 3.724 69100
MP-1 1 37.5 47.4 4/19/04 3.863 75700
MP-1 1 37.5 47.4 5/3/05 590 1700 9700 20000 4700 3.65 82042
MP-2 17 5.5 78.64 5/20/96 190 7 23 250 390 5.93 1,719
MP-2 17 5.5 78.64 8/11/98 72.3 1.5 8.56 72 38.6 5.52 499
MP-2 17 5.5 78.64 5/14/01 5.813 572
MP-2 17 5.5 78.64 3/27/03 29.1 1.96 2.88 92.1 243 6.441 639
MP-2 17 5.5 78.64 4/20/04 6.269 478
MP-2 17 5.5 78.64 5/2/05 5.93 937
MP-2 16 8 76.14 5/20/96 150 4.7 28 220 430 5.86 1,309
MP-2 16 8 76.14 5/14/01 5.65 453
MP-2 16 8 76.14 3/27/03 42.4 1.7 2.12 59.7 17.8 6.103 275
MP-2 16 8 76.14 4/20/04 5.910 329
MP-2 16 8 76.14 5/2/05 5.55 344
MP-2 15 10.5 73.64 5/20/96 140 5.5 20 270 570 5.43 1,730
MP-2 15 10.5 73.64 8/11/98 93.6 1.2 6.38 50 36.6 5 435
MP-2 15 10.5 73.64 5/14/01 93 2.2 3.8 66 42 5.24 449
MP-2 15 (dup) 10.5 73.64 5/14/01 98 2.3 4 66 43 5.24 449
MP-2 15 10.5 73.64 3/27/03 42.4 0.931 1.46 46.7 303 5.775 433
MP-2 15 10.5 73.64 4/20/04 5.860 344
MP-2 15 10.5 73.64 5/2/05 87 1.2 2.4 48 22 5.47 340
MP-2 14 12 72.14 5/20/96 100 2.9 15 130 200 5.297 737
MP-2 14 12 72.14 5/14/01 5.55 397
MP-2 14 12 72.14 3/27/03 84.4 1.92 2.21 55.1 38 5.774 457
MP-2 14 12 72.14 4/20/04 5.849 407
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-2 14 12 72.14 5/2/05 5.51 341
MP-2 13 13.5 70.64 5/20/96 75 2.9 9.7 89 160 5.11 699
MP-2 13 13.5 70.64 8/11/98 76.3 1.6 3.4 47 24.5 4.81 323
MP-2 13 13.5 70.64 5/14/01 5.38 296
MP-2 13 13.5 70.64 3/27/03 72.9 2.11 2.66 50.2 52.8 5.783 395
MP-2 13 13.5 70.64 4/20/04 5.589 361
MP-2 13 13.5 70.64 5/2/05 5.43 208
MP-2 12 15 69.14 5/20/96 81 2.2 7.9 36 33 5.181 330
MP-2 12 15 69.14 5/14/01 5.34 222
MP-2 12 15 69.14 3/27/03 62.5 2.21 4.04 43.8 45.1 5.69 359
MP-2 12 15 69.14 4/20/04 5.399 373
MP-2 12 15 69.14 5/2/05 5.16 208
MP-2 11 17.5 66.64 5/20/96 86 3 6.8 37 26 4.88 387
MP-2 11 17.5 66.64 8/11/98 58.1 1.2 5.9 32 25.3 4.54 253
MP-2 11 17.5 66.64 5/14/01 46 1.2 4.2 26 61 5.09 230
MP-2 11 17.5 66.64 3/27/03 18 1.48 0.99 19.1 46.2 5.449 172
MP-2 11 17.5 66.64 4/20/04 5.195 356
MP-2 11 17.5 66.64 5/2/05 34 0.94 1.2 19 34 4.97 178
MP-2 10 20 64.14 5/20/96 79 3.3 7.2 39 44 4.91 402
MP-2 10 20 64.14 8/11/98 28.4 30 432 510 2000 4.24 4,685
MP-2 10 20 64.14 5/14/01 940 29 300 650 2400 4.57 5520
MP-2 10 20 64.14 3/27/03 87.8 6.83 45.6 84.3 363 5.063 1106
MP-2 10 20 64.14 4/20/04 4.645 7260
MP-2 10 20 64.14 5/2/05 260 6.7 75 140 790 5.10 1732
MP-2 9 22.5 61.64 5/20/96 49 1.9 12 45 100 4.9 423
MP-2 9 22.5 61.64 8/11/98 3086 280 1570 3000 16300 3.72 19,400
MP-2 9 22.5 61.64 5/14/01 4140 170 1.4 3000 10000 4.01 20000
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-2 9 22.5 61.64 3/27/03 362 31.3 180 291 1230 4.554 3790
MP-2 9 22.5 61.64 4/20/04 4.018 23000
MP-2 9 22.5 61.64 5/2/05 720 49 4900 810 3300 4.21 74.33
MP-2 8 24 60.14 5/20/96 50 2.5 13 53 100 4.87 443
MP-2 8 24 60.14 8/11/98 3161 300 1750 3000 18700 3.78 21,900
MP-2 8 24 60.14 5/14/01 4.01 20400
MP-2 8 24 60.14 3/27/03 375 32 215 364 1370 4.786 3880
MP-2 8 24 60.14 4/20/04 4.013 23700
MP-2 8 24 60.14 5/2/05 4.24 6454
MP-2 7 25.5 58.64 5/20/96 55 2.4 28 74 190 5.02 693
MP-2 7 25.5 58.64 8/11/98 3570 360 1750 3400 22100 3.74 24,150
MP-2 7 25.5 58.64 5/14/01 5040 230 1800 4100 20000 3.93 23000
MP-2 7 25.5 58.64 3/27/03 514 47 333 481 1810 4.719 5160
MP-2 7 25.5 58.64 4/20/04 3.996 24700
MP-2 7 25.5 58.64 5/2/05 4.21 7380
MP-2 6 27 57.14 5/20/96 500 48 320 700 2500 4.3 6,040
MP-2 6 27 57.14 8/12/98 5333 540 2500 6000 24000 3.92 30,450
MP-2 6 27 57.14 5/14/01 3.98 29800
MP-2 6 27 57.14 3/27/03 3570 330 633 3560 12000 4.198 24100
MP-2 6 27 57.14 4/20/04 3.974 28000
MP-2 6 27 57.14 5/2/05 2300 160 1600 2500 9000 3.99 18333
MP-2 4 30 54.14 5/20/96 11000 770 160 15000 52000 3.69 74,000
MP-2 4 30 54.14 8/12/98 11398 810 4520 13000 31100 3.87 53,600
MP-2 4 30 54.14 5/14/01 13800 770 3660 13000 65000 3.9 51500
MP-2 4 30 54.14 3/27/03 8800 675 360 8620 31700 3.829 49900
MP-2 4 30 54.14 4/20/04 3.784 47000
MP-2 4 30 54.14 5/2/05 2700 610 3900 7700 12000 3.73 43631
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-2 3 32.5 51.64 5/20/96 14000 850 210 18000 62000 3.5 87,500
MP-2 3 32.5 51.64 8/12/98 13710 960 5280 18000 35900 3.75 57,050
MP-2 3 32.5 51.64 5/14/01 3.75 59500
MP-2 3 32.5 51.64 3/27/03 12300 929 3980 12400 3340 3.698 64800
MP-2 3 32.5 51.64 5/2/05 3.60 65532
MP-2 2 35 49.14 5/20/96 16000 1100 390 22000 71000 3.46 96,300
MP-2 2 35 49.14 8/12/98 16828 1100 6430 26000 42800 3.63 58,300
MP-2 2 35 49.14 5/14/01 3.63 67300
MP-2 2 35 49.14 3/27/03 15800 1080 14.8 18900 60800 3.538 74500
MP-2 2 35 49.14 4/20/04 3.492 71900
MP-2 2 35 49.14 5/2/05 3.44 78925
MP-2 1 37.5 46.64 5/20/96 17000 940 140 24000 77000 3.39 102,600
MP-2 1 37.5 46.64 8/12/98 17903 1300 4120 25000 43100 3.57 57,550
MP-2 1 37.5 46.64 5/14/01 28800 500 12 7200 95000 3.68 72200
MP-2 1 37.5 46.64 3/27/03 18800 1210 5.18 19100 66200 3.612 79100
MP-2 1 37.5 46.64 4/20/04 3.527 76500
MP-2 1 37.5 46.64 5/2/05 4300 1300 12000 21000 20000 3.5 84925
MP-3 21 13.5 77 5/21/96 22 0.2 2.1 69 59 6.61 334
MP-3 21 13.5 77.0 8/12/98 57.7 <0.2 16.8 50 29 6.74 195
MP-3 21 13.5 77.0 5/14/01 6.28 101.5
MP-3 21 13.5 77 3/26/03 6.604 122.2
MP-3 21 13.5 77 4/21/04 6.828 211
MP-3 21 13.5 77 5/3/05 5.51 85
MP-3 20 15 75.5 5/21/96 39 0.88 3.4 97 120 6.06 408
MP-3 20 15 75.5 5/14/01 5.5 113
MP-3 20 15 75.5 3/26/03 6.529 190.6
MP-3 20 15 75.5 4/21/04 7.091 225
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-3 20 15 75.5 5/3/05 6.22 138
MP-3 19 16.5 74 5/21/96 48 0.91 6.8 140 170 6.1 688
MP-3 19 16.5 74.0 8/12/98 70.5 1.9 26.4 54 125 5.91 501
MP-3 19 16.5 74.0 5/14/01 107 2.6 0.13 69 90 5.66 656
MP-3 19 16.5 74 3/26/03 161 2.8 12.7 92.7 109 5.937 772
MP-3 19 16.5 74 4/21/04 6.094 623
MP-3 19 16.5 74 5/3/05 210 6.3 16 100 78 5.42 705
MP-3 18 18 72.5 5/21/96 35 1 3.9 62 81 6.08 368
MP-3 18 18 72.5 5/14/01 6.09 133
MP-3 18 18 72.5 3/26/03 6.258 243
MP-3 18 18 72.5 4/21/04 6.297 211
MP-3 18 18 72.5 5/3/05 5.61 275
MP-3 17 21.5 69 5/21/96 31 1.5 0.82 46 53 6.45 287
MP-3 17 21.5 69.0 8/12/98 13.7 0.84 1.48 12 11.9 6.21 95
MP-3 17 21.5 69.0 5/14/01 6.17 170
MP-3 17 21.5 69 3/26/03 6.132 333
MP-3 17 21.5 69 4/21/04 6.205 264
MP-3 17 21.5 69 5/3/05 5.54 258
MP-3 16 25 65.5 5/21/96 37 1.8 1.1 53 59 6.304 288
MP-3 16 25 65.5 5/14/01 5.92 291
MP-3 16 25 65.5 3/26/03 5.901 612
MP-3 16 25 65.5 4/21/04 5.887 620
MP-3 16 25 65.5 5/3/05 5.35 645
MP-3 15 28.5 62 5/21/96 37 1.7 2.9 64 88 6.07 405
MP-3 15 28.5 62.0 8/12/98 37.9 2.4 1.2 21 20.5 6.13 208
MP-3 15 28.5 62.0 5/14/01 6.03 349
MP-3 15 28.5 62 3/26/03 6.131 360
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-3 15 28.5 62 4/21/04 5.937 604
MP-3 15 28.5 62 5/3/05 5.45 656
MP-3 14 32 58.5 5/21/96 36 2 2 63 84 6.11 300
MP-3 14 32 58.5 5/14/01 5.6 284
MP-3 14 32 58.5 4/21/04 5.865 723
MP-3 13 34.5 56 5/21/96 33 1.1 4.6 50 72 5.636 282
MP-3 13 34.5 56.0 8/12/98 25.3 1.5 0.84 14 16.1 6.15 152
MP-3 13 34.5 56.0 5/14/01 5.99 374
MP-3 13 34.5 56 3/26/03 6.221 320
MP-3 13 34.5 56 4/21/04 5.942 553
MP-3 13 34.5 56 5/3/05 210 6.1 2.6 100 48 5.48 664
MP-3 12 36 54.5 5/21/96 39 1 8 50 64 6.09 375
MP-3 12 36 54.5 5/14/01 5.78 377
MP-3 11 37.5 53 5/21/96 78 2.4 24 80 120 5.69 561
MP-3 11 37.5 53.0 8/12/98 15.8 0.41 6.44 20 28 5.84 163
MP-3 11 37.5 53.0 5/14/01 104 2.9 31 76 83 5.65 605
MP-3 11 37.5 53 3/26/03 161 4.07 7.73 87.5 79 5.891 200
MP-3 11 37.5 53 4/21/04 5.944 571
MP-3 11 37.5 53 5/3/05 5.46 656
MP-3 10 39 51.5 5/21/96 110 3.4 45 87 160 5.68 925
MP-3 10 39 51.5 8/12/98 14.7 <0.2 2.66 38 21.3 6.38 186
MP-3 10 39 51.5 5/14/01 5.87 123
MP-3 10 39 51.5 3/26/03 7.044 192
MP-3 10 39 51.5 4/21/04 6.815 222
MP-3 9 40.5 50 5/21/96 150 5.4 60 120 260 5.21 1,183
MP-3 9 40.5 50.0 8/13/98 126.9 5.1 43.6 74 707 4.71 950
MP-3 9 40.5 50.0 5/15/01 119 2.7 13 83 97 5.47 684
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-3 9 40.5 50 3/26/03 161 3.18 14.5 97.1 130 5.728 851
MP-3 9 40.5 50 4/21/04 5.816 615
MP-3 9 40.5 50 5/3/05 5.41 687
MP-3 8 42 48.5 5/21/96 240 11 130 210 560 5.15 2,310
MP-3 8 42 48.5 8/13/98 215 10 96.4 130 873 4.50 1,503
MP-3 8 42 48.5 5/15/01 130 1.9 7.1 88 110 5.31 801
MP-3 8 42 48.5 3/26/03 201 3.78 58.4 114 240 5.722 1152
MP-3 8 42 48.5 4/21/04 5.739 682
MP-3 8 42 48.5 5/4/05 5.52 817
MP-3 7 43.5 47 5/21/96 900 79 910 1100 3900 4.56 11,650
MP-3 7 43.5 47.0 8/13/98 1108 78 738 830 6025 4.08 9,595
MP-3 7 43.5 47.0 5/15/01 1000 34 110 440 1600 4.65 4760
MP-3 7 43.5 47 3/26/03 62 49.5 1480 673 45.8 4.452 7110
MP-3 7 (dup) 43.5 47 3/26/03 57.8 50.7 694 644 41.8 4.45 7110
MP-3 7 43.5 47 4/21/04 5.303 1378
MP-3 7 43.5 47 5/4/05 250 6.7 50 120 210 5.33 1075
MP-3 6 45 45.5 5/21/96 1100 100 1200 1400 6900 4.43 15,410
MP-3 6 45 45.5 8/13/98 1540 120 934 3.2 9250 3.95 12,385
MP-3 6 45 45.5 5/15/01 2200 120 540 1300 5200 4.32 11830
MP-3 6 45 45.5 3/26/03 15.9 91.6 979 1140 41.2 4.443 11060
MP-3 6 45 45.5 4/21/04 4.468 10180
MP-3 6 45 45.5 5/4/05 4.13 13798
MP-3 5 47.5 43 5/21/96 1500 170 1400 1600 7100 4.27 19,080
MP-3 5 47.5 43.0 8/13/98 1978 170 1040 1500 9400 3.80 15,145
MP-3 5 47.5 43.0 5/15/01 4.14 14790
MP-3 5 47.5 43 3/26/03 4.29 14500
MP-3 5 47.5 43 4/21/04 4.267 13460
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-3 5 47.5 43 5/4/05 430 210 1600 1800 1900 3.96 17518
MP-3 4 51 39.5 5/22/96 1900 340 2 2900 12000 4.05 25,800
MP-3 4 51 39.5 8/13/98 2650 280 1350 2100 14700 3.63 19,155
MP-3 4 51 39.5 5/15/01 4020 260 720 2300 12000 3.96 19310
MP-3 4 51 39.5 3/26/03 2830 252 589 2260 10300 4.125 18330
MP-3 4 51 39.5 4/21/04 4.059 16700
MP-3 4 51 39.5 5/4/05 24000 320 180 2600 83000 3.77 21555
MP-3 3 55.5 35 5/22/96 3400 600 34 6800 24000 3.8 27,400
MP-3 3 55.5 35.0 8/13/98 5183 570 2240 7100 23400 3.18 31,550
MP-3 3 55.5 35.0 5/15/01 3.82 32600
MP-3 3 55.5 35 3/26/03 3.554 33000
MP-3 3 55.5 35 4/21/04 3.473 33100
MP-3 3 55.5 35 5/4/05 540 620 3200 5700 5600 3.34 36504
MP-3 2 60 30.5 5/22/96 5000 830 29 12000 38000 3.71 60,600
MP-3 2 60 30.5 8/13/98 8650 720 3170 9000 28800 3.45 42,750
MP-3 2 60 30.5 5/15/01 13320 660 15 65000 32000 3.78 43900
MP-3 2 60 30.5 3/26/03 9280 913 68.3 10200 34100 3.88 43700
MP-3 2 60 30.5 4/21/04 3.796 47500
MP-3 2 60 30.5 5/4/05 3.66 52287
MP-3 1 65.5 25 5/22/96 12000 930 310 12000 48000 3.75 51,000
MP-3 1 65.5 25.0 8/13/98 11559 890 3880 11000 22400 3.47 48,050
MP-3 1 65.5 25.0 5/15/01 3.7 49700
MP-3 1 65.5 25 3/26/03 3.891 46800
MP-3 1 65.5 25 4/21/04 3.819 56200
MP-3 1 65.5 25 5/4/05 3200 1000 5200 13000 4500 3.69 62537
MP-4 14 24 72.47 6/28/00 32 1.9 2.5 180 12 5.93 117.4
MP-4 14 24 72.47 5/15/01 47 2.6 1 33 17 6.05 280
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-4 14 24 72.47 4/10/02 6.36 586
MP-4 14 24 72.47 3/27/03 45.1 2.19 2.03 36.3 2.4 5.887 291
MP-4 14 24 72 4/20/04 5.778 1044
MP-4 14 24 72 5/4/05 5.31 1830
MP-4 13 39 57.47 6/28/00 62 2.2 9.2 51 15 6.19 378
MP-4 13 39 57.47 5/15/01 68 2.6 -0.1 42 25 5.95 386
MP-4 13 39 57.47 3/27/03 124 4 3.98 67.1 47.8 6.189 582
MP-4 13 39 57 4/20/04 5.944 1059
MP-4 13 39 57.47 5/4/05 570 8.2 3.5 280 44 5.67 1658
MP-4 13 (dup) 39 57.47 5/4/05 130 8.2 3.3 290 41 5.67 1658
MP-4 12 50 46.47 6/28/00 150 30 43 6.16 859
MP-4 12 50 46.47 5/15/01 100 3.4 13 86 50 6.46 651
MP-4 12 50 46.47 3/27/03 125 4.36 9.9 87.3 68.9 6.054 722
MP-4 12 50 46.47 4/20/04 6.074 1130
MP-4 12 50 46.47 5/4/05 5.95 1310
MP-4 11 55 41.47 6/28/00 490 23 120 330 760 6.41 2310
MP-4 11 55 41.47 5/15/01 430 24 156 340 1000 6.06 3200
MP-4 11 55 41.47 4/10/02 6.14 2150
MP-4 11 55 41.47 3/27/03 362 25.3 138 358 948 6.097 3270
MP-4 11 55 41.47 4/20/04 6.136 1799
MP-4 11 55 41.47 5/4/05 5.87 1477
MP-4 10 60 36.47 6/29/00 4100 180 1900 1800 7200 4.8 17,570
MP-4 10 60 36.47 5/15/01 3600 170 900 1800 8100 4.12 16360
MP-4 10 60 36.47 4/10/02 4.1 15470
MP-4 10 60 36.47 3/27/03 2210 197 1250 1880 7430 4.392 18290
MP-4 10 60 36.47 4/20/04 4.350 162.6
MP-4 10 60 36.47 5/4/05 930 160 9.8 1600 3700 4.19 14469
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Olin Wilmington 2005 Induction Logging and MP Sampling                                                                                                                               Tables

Location Port
Depth 
(ft bgs)

Elevation 
(ft MSL) Date Sampled

Chloride 
(mg/l)

Magnesium 
(mg/l)

Ammonia 
(mg/l)

Sodium 
(mg/l)

Sulfate 
(mg/l)

pH          
(field - S.U.)

SC               
(field - mmhos/cm)

Table 4. Historical multilevel piezometer data and vertical distribution of DAPL and diffuse zones.
DAPL (Green), Diffuse (Blue), MP-4 Bedrock Ports (Tan)

MP-4 9 64 32.47 6/29/00 4500 280 2100 2600 9200 4.5 22,500
MP-4 8 74 22.47 6/29/00 6700 640 2100 3300 9500 5.5 16,700
MP-4 5 110 -13.53 6/29/00 7300 280 1100 5100 11000 6 26,900
MP-4 5 110 -13.53 5/15/01 7100 760 94 4400 17000 6.47 24800
MP-4 5 110 -13.53 4/10/02 4.55 29300
MP-4 5 110 -13.53 3/28/03 5350 613 952 3750 15200 5.064 15020
MP-4 5 110 -13.53 4/20/04 4.768 29100
MP-4 5 110 -13.53 5/4/05 1300 610 15 4600 4100 4.65 29874
MP-4 3 143 -46.53 6/29/00 4100 280 650 1500 5200 5.5 15,000
MP-4 3 143 -46.53 5/15/01 4000 410 4.1 1800 4800 5.8 15200
MP-4 3 143 -46.53 3/28/03 2970 385 578 1480 4900 6.269 10330
MP-4 3 143 -46.53 4/20/04 6.519 15300
MP-4 3 143 -46.53 5/4/05 720 380 6.8 1600 1200 6.28 14866
MP-4 2 155 -58.53 6/29/00 4000 230 2100 2400 6400 5.9 14,700
MP-4 2 155 -58.53 5/15/01 3600 470 780 2200 5000 5.88 16400
MP-4 2 155 -58.53 4/10/02 3.25 14600
MP-4 2 155 -58.53 3/28/03 2870 380 493 1450 4630 6.124 9680
MP-4 2 155 -58.53 4/20/04 6.410 12700
MP-4 2 155 -58.53 5/4/05 1500 380 5.1 1500 2500 6.08 14464
MP-4 1 166 -69.53 6/29/00 4900 140 490 4400 9100 6 19,500
MP-4 1 166 -69.53 5/15/01 4700 290 118 3400 5000 7.08 20900
MP-4 1 166 -69.53 3/28/03 3190 459 546 1850 5830 6.179 9940
MP-4 1 166 -70 4/20/04 6.442 12590
MP-4 1 166 -70 5/4/05 6.19 15540
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Comparison of specific conductance
measurements in MP-1 from 2003, 2004 and 2005.
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Comparison of specific conductance
measurements in MP-2 from 2003, 2004 and 2005.

Figure
3

0

10

20

30

40
0 15,000 30,000 45,000 60,000 75,000 90,000

Conductance (μmhos/cm)

D
ep

th
 (f

t b
gs

)

2003
2004
2005



JM o:\Olin\Induction Logging\SC Comparison for MP-1,2,3,4.xls
Olin

9/13/05

C03303B

Comparison of specific conductance
measurements in MP-3 from 2003, 2004 and 2005.
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Comparison of specific conductance
measurements in MP-4 from 2003, 2004 and 2005.
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Figure
GW-35D induction log results (on-property DAPL).
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FigureGW-42D induction log results
(off-property DAPL, upper pool).
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FigureGW-43D induction log results
(off-property DAPL, upper pool).
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FigureGW-69D induction log results
(off-property diffuse zone).
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FigureGW-44D induction log results
(off-property DAPL, lower pool).
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FigureGW-45D induction log results
(off-property DAPL, lower pool).
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FigureGW-59D induction log results
(off-property DAPL, lower pool).
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FigureGW-70D induction log results
(off-property DAPL, lower pool).
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Figure
GW-58D induction log results (Western Bedrock Valley).
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Figure
GW-62BR induction log results (Western Bedrock Valley).
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Figure
GW-85D induction log results (Western Bedrock Valley).
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Figure
GW-87D induction log results (Western Bedrock Valley).
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Figure
GW-64D induction log results (Western Bedrock Valley).
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Figure
GW-103BR induction log results (Western Bedrock Valley).
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